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Abstract Functional disability is a key component of many
psychiatric illnesses, particularly schizophrenia. Impair-
ments in social and role functioning are linked to cognitive
deficits, a core feature of psychosis. Retrospective analyses
demonstrate that substantial functional decline precedes the
onset of psychosis. Recent investigations reveal that
individuals at clinical-high-risk (CHR) for psychosis show
impairments in social relationships, work/school function-
ing and daily living skills. CHR youth also demonstrate a
pattern of impairment across a range of cognitive domains,
including social cognition, which is qualitatively similar to
that of individuals with schizophrenia. While many studies
have sought to elucidate predictors of clinical deterioration,
specifically the development of schizophrenia, in such CHR
samples, few have investigated factors relevant to psycho-
social outcome. This review integrates recent findings
regarding cognitive and social-cognitive predictors of
outcome in CHR individuals, and proposes potential
directions for future research that will contribute to targeted
interventions and improved outcome for at-risk youth.
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Introduction
The first few years of psychosis represent a critical period,
as many patients show substantial cognitive and social
deterioration, and some attempt suicide (Amminger et al.
2002; Larsen et al. 1996; Yung and McGorry 1996). Two
recent meta-analyses have examined the relationship be-
tween duration of untreated psychosis (DUP) and outcome,
finding that longer DUP was associated with worse outcome
at 6 months in terms of total symptoms, overall functioning,
positive symptoms, and quality of life (Marshall et al. 2005),
as well as poorer response to antipsychotic treatment
(Perkins et al. 2005). Consequently, in hope of decreasing
the adverse impact of schizophrenia on functional outcome,
many researchers have highlighted the need to intervene
earlier in the development of psychosis, in the “prodromal”
phase (e.g., McGlashan and Johannessen 1996). Over the
past decade, researchers have used two primary methods to
identify individuals as putatively prodromal for psychosis: 1)
self-report of “basic symptoms,” including disturbances in
thought, language, perception, tolerance to stress, and social-
emotional reactivity (Klosterkotter et al. 2001)o r2 )t h e
diagnosis of attenuated subthreshold psychotic symptoms,
transient psychotic symptoms, or a substantial drop in social
and role functioning in conjunction with genetic risk
(McGlashan 2001;M i l l e re ta l .1999). These criteria are
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(CHR) for developing a psychotic disorder, typically
schizophrenia, within the year following identification. Early
studies reported rates of conversion to psychosis in CHR
samples ranging from 21% (Yung and McGorry 1996)t o
54% (Miller et al. 2002) within the first 12 months after
identification. Recently, a multi-site longitudinal study
showed that 20% of individuals convert to psychosis within
the first year while an additional 15% develop psychosis in
the second year of follow-up (Cannon et al. 2008), revealing
a prolonged period of risk over the first two years following
identification.
Although current CHR identification methods based on
clinical symptomatology allow researchers to identify and
intervene earlier with individuals who are at increased
clinical risk for developing psychosis, use of these criteria
alone yields low to moderate predictive power (12%–70%)
for determining exactly which individuals will be diag-
nosed subsequently with a psychotic disorder (Klosterkotter
et al. 2001; Yung et al. 2005). The inclusion of additional
clinical criteria using multivariate prediction algorithms can
improve the predictive power to approximately 80%
(Cannon et al. 2008) although sensitivity of this model for
detecting truly at-risk cases remained low. Cognitive
phenotypes may serve as additional predictors to enhance
our ability to identify those individuals at greatest risk for
imminent clinical deterioration (Brewer et al. 2006; Wood
et al. 2008). Cognitive functions are important, not only as
a window into the pathophysiology of the development of
psychotic illness, but also because they are strongly
associated with functional outcome (Green 1996; Green et
al. 2000). Substantial functional impairment occurs early in
the course of illness and likely sets the stage for later social
and occupational dysfunction (Malla and Payne 2005).
Therefore, the prediction of psychosocial outcome repre-
sents an associated line of research that is essential for the
enhancement of appropriate early intervention techniques.
This review explores our current understanding of relation-
ships between cognition, social cognition, and outcome in
CHR individuals and proposes potential areas of research
that will contribute to targeted intervention and improved
outcome for at-risk youth.
Onset of Schizophrenia: A Neurodevelopmental View
To develop better methods of prediction and understand
how cognition is related to functional outcome in schizo-
phrenia, it is important to examine the neurodevelopmental
pathways that are believed to contribute to the onset of
schizophrenia. Though the onset of schizophrenia does not
usually occur until adolescence or early adulthood, there are
a host of pre-, peri-, and postnatal developmental periods
that are believed to contribute to an increased risk for
developing schizophrenia. As illustrated in Fig. 1, a number
of vulnerability-related and progressive neuroanatomic
abnormalities are hypothesized to contribute to the mani-
festation of clinical symptoms, cognitive impairment, and
psychosocial dysfunction associated with progression to-
ward psychosis in at-risk individuals. For example, it has
been shown that hypoxic complications during birth predict
increased gray matter loss in those who develop schizo-
phrenia (Cannon et al. 2002). During early development, it
is hypothesized that early brain vulnerabilities such as
reduced synaptic plasticity (Friston 1998), hippocampal
dysgenesis (Wood et al. 1997), and/or disruption of white
matter integrity (Davis et al. 2003) may affect later
developmental processes in the brain. These brain process-
es, such as aberrant synaptic pruning (McGlashan and
Hoffman 2000) peak during adolescence and are hypothe-
sized to contribute to the onset of schizophrenia, and the
‘disconnectivity’ that appears characteristic of the disorder
(Friston 1998). Various environmental triggers may interact
with these brain changes, as epidemiological evidence
suggests that social stress and/or early substance use may
precipitate the onset of the disorder (Bebbington et al.
1993; Sugranyes et al. 2009).
Ultimately, the progressive white and gray matter
changes that take place during adolescence may have a
large impact on the brain dysfunction seen in the prodromal
phase of psychosis. For instance, it has been shown that
those CHR individuals who go on to develop schizophrenia
show differential gray matter loss over one year, relative to
those who do not develop psychosis (Sun et al. 2009).
While the etiology of the observed changes in brain
structure is unknown, such abnormalities likely contribute
to the expression of cognitive deficits in a variety of
domains, including social cognition, that are observed in
those with established illness (e.g., Pinkham and Penn
2006;Y o o ne ta l .2008). Deterioration in cognitive
functions may accelerate during the prodromal period, in
association with changes in brain functioning that lead to
the development of overt psychotic symptoms (Feinberg
1982; McGlashan and Hoffman 2000). Such changes may
also lead to functional decline in a variety of domains
(Cosway et al. 2000). Therefore, deficits in cognition in
high-risk samples not only serve as stable markers of risk,
but progression of such deficits over time may differentiate
those individuals who experience clinical and functional
deterioration from those who do not.
Cognition and Functional Outcome
Before we explore the pattern of cognitive impairment
observed in CHR individuals, it is important to understand
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in patients with established schizophrenia. Cognitive
impairment has been identified a core feature of the
disorder since its earliest descriptions (Bleuler 1950;
Kraeplin 1896). Within the domain of higher-order cogni-
tive functions, disturbances have been described in the
domains of selective attention (Carter et al. 1992; Cornblatt
et al. 1989; Mirsky 1969; Nuechterlein and Dawson 1984),
working memory (Carter et al. 1996; Glahn et al. 2000;
Gold et al. 1997; Keefe et al. 1995; Park and Holzman
1992), episodic memory (Clare et al. 1993; Ranganath et al.
2008; Saykin et al. 1991; Schwartz et al. 1992; Tamlyn et
al. 1992), language production (Barch and Berenbaum
1996; Docherty et al. 1996; Docherty et al. 1988; Harvey
1983) and comprehension (Condray et al. 1995; Morice and
McNicol 1985). This wide variety of cognitive impairments
are hypothesized to reflect underlying anomalies in brain
function and structure (e.g., Honey et al. 2005; Jafri et al.
2008; Kim et al. 2009; Liang et al. 2006; Liu et al. 2008;
Schlosser et al. 2003). For example, it has been suggested
that widespread anomalies in neurotransmitter systems,
such as dysfunction of NMDA (N-methyl-D-aspartate)
receptor-mediated neurotransmission, or reductions in neu-
ropil, the dense network of brain tissue that lies between
axons, may contribute to the pervasive pattern of cognitive
dysfunction seen in the disorder (Javitt and Zukin 1991;
Selemon and Goldman-Rakic 1999).
Cognitivedysfunctioninschizophrenia,whichisbelieved
to reflect underlying disturbance in neural systems, has been
consistently associated with poor outcome in work, school,
and social domains (Green 1996; Green et al. 2000). More
recently, Green and Nuechterlein (2004) found that cogni-
tion can reliably predict long-term outcome in schizophre-
nia, with medium to large effect sizes (0.5–0.8 or higher)
reported for 16 longitudinal studies that were reviewed.
Additionally, there is evidence suggesting that structural
brain changes, such as greater ventricular enlargement, are
associated with poorer clinical outcome in schizophrenia
patients (Ho et al. 2003; Lieberman et al. 2001). Others
have found that, in first-episode schizophrenia patients,
decreased volume in the dorsolateral prefrontal cortex at
baseline predicted functional outcome at a one year follow-
up (Prasad et al. 2005). Although these studies suggest
potential for the ability of neurobiological indices to predict
functional outcome, they have not yet been replicated and
do not appear to show as strong a predictive relationship to
outcome as cognitive measures. In addition, some studies
have failed to find a relationship between longitudinal brain
changes and functional outcome in patients with schizo-
phrenia (e.g., Milev et al. 2003; van Haren et al. 2003). As
such, is it important to explore whether at-risk individuals
show similar relationships between cognitive and neural-
systems dysfunction and outcome.
Though cognitive deficits are evident years before the
development of overt psychotic symptoms, during early
childhood and adolescence (Cannon et al. 2000; Cornblatt
et al. 1999; Erlenmeyer-Kimling et al. 2000; Jones et al.
1994; Niendam et al. 2003; Russell et al. 1997), additional
cognitive deterioration is likely to occur during the
prodromal phase or at illness onset (Bilder et al. 2006;
Fuller et al. 2002). Impairments in multiple cognitive
domains have been observed in CHR patients relative to
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Fig. 1 Conceptual model of vulnerability-related and progressive neuroanatomic abnormalities associated with cognitive impairment and
functional outcome in individuals at risk for psychosis
282 Neuropsychol Rev (2009) 19:280–293demographically similar controls, including sustained at-
tention, working memory, processing speed, executive
functioning, and verbal learning and memory (Bartok et
al. 2005; Brewer et al. 2005; Eastvold et al. 2007; Francey
et al. 2005; Gschwandtner et al. 2003; Gschwandtner et al.
2006; Hambrecht et al. 2002; Hawkins et al. 2004; Keefe et
al. 2006; Lencz et al. 2006; Niendam et al. 2006; Niendam
et al. 2007; Pukrop et al. 2007; Pukrop et al. 2006;
Silverstein et al. 2006; Simon et al. 2007; Smith et al.
2006; Wood et al. 2003). Neverthless, CHR individuals—
on average—tend to show better performance than individ-
uals in their first-episode of schizophrenia (Hambrecht et al.
2002; Hawkins et al. 2004; Keefe et al. 2006), further
supporting the notion that there may be some cognitive
deterioration associated with onset of overt illness. Addi-
tionally, there is evidence that progressive changes in
cognitive measures may distinguish those who go on to
develop full-blown illness from those who do not. In
particular, impairments on neuropsychological measures of
prefrontal cognitive functioning, including spatial working
memory (Wood et al. 2003), antisaccade eye movements
(Nieman et al. 2007), olfactory identification (Brewer et al.
2003), and rapid information processing (Brewer et al.
2005; Lencz et al. 2006) have been associated with
conversion to psychosis in CHR individuals.
While a number of studies have examined cognitive
predictors of clinical outcome (i.e., conversion to psycho-
sis), the relationship between cognition and psychosocial
outcome has received little exploration in CHR samples.
The few existing studies support a relationship between
cognition, clinical symptoms, and psychosocial functioning
in CHR populations (Niendam et al. 2006; Niendam et al.
2007). In particular, Niendam et al. (2006) found that
baseline verbal memory deficits in CHR individuals were
significantly associated with poorer social functioning. A
trend association between poorer reasoning and problem
solving and poorer global functioning was also detected.
Additionally, verbal memory impairment was associated
with poorer social functioning and higher rates of negative
symptoms in CHR individuals, independent of positive
symptom severity. When cognition and psychosocial
functioning were examined over an average follow-up
period of eight months (Niendam et al. 2007), improvement
in psychosocial functioning was observed in a subset of
CHR individuals, and this change was associated with
improvement in cognition and clinical symptoms. Specifi-
cally, improvement in social functioning was associated
with significant improvement in both processing speed and
visual learning and memory at follow-up. Finally, reduction
in both positive and negative symptoms was associated
with improvement in social and role functioning, respec-
tively. These findings suggest that the pattern of cognitive
change over time may differentiate those CHR individuals
who will go on to experience good versus poor functional
outcome.
Progressive Brain Changes and Outcome in Early
Psychosis
Given the observed similarity in patterns of cognitive
impairment between schizophrenia patients and those at
risk for the illness, investigators have begun to examine the
neural substrates of cognitive dysfunction in CHR youth
and their relationship to clinical and functional outcome. In
typically developing adolescents, gray matter loss is
paralleled by an increase in white matter (Giedd et al.
1999; Gogtay et al. 2004; Paus et al. 2001), and these
changes mediate the continued development of cognition
(Casey et al. 2000). Many of the findings of changes in
brain structure and function in CHR individuals are
consistent with the notion that the pathophysiology of
schizophrenia involves an exacerbation of normal adolescent
brain developmental processes, such as synaptic pruning,
that result in disrupted neural connectivity (Karlsgodt et al.
2008; McGlashan and Hoffman 2000). Relative to healthy
controls, CHR individuals demonstrate a variety of structural
and functional brain abnormalities that are generally consis-
tent with findings in first-episode schizophrenia [for review
see Karlsgodt et al. 2008; McGlashan and Hoffman 2000;
Wood et al. 2008]. Recent neuroimaging studies show that
CHR individuals have widespread reductions in gray
matter density in a variety of brain regions, including the
anterior cingulate, hippocampus, and medial temporal
brain regions (Borgwardt et al. 2007b; Hurlemann et al.
2008;P a n t e l i se ta l .2003; Phillips et al. 2002; Wood et al.
2005). Structural neuroimaging studies have also shown
that reduced gray matter density in frontal, temporal and
parietal regions at baseline is associated with subsequent
conversion to psychosis (Borgwardt et al. 2008; Borgwardt
et al. 2007a; Fornito et al. 2008; Pantelis et al. 2003;
Pantelis et al. 2005).
In particular, changes in gray matter over time may serve
as a marker for increased risk for conversion. Sun et al.
(2009) found that CHR youth who converted to psychosis
showed a significantly greater rate of brain surface
contraction in right prefrontal regions when compared
directly with nonconverters. In addition, the brain surface
contractions in the converters resembled the patterns found
in first-episode schizophrenia patients in another longitudi-
nal MRI study analyzed using the same methods (Sun et al.
2008). In this study, first-episode patients showed a
significantly steeper rate of gray matter reduction than
healthy subjects, but in the same regions that healthy
subjects showed maturation-related decline. Others have
found that, in comparison to CHR individuals who do not
Neuropsychol Rev (2009) 19:280–293 283develop psychosis, CHR individuals who go on to develop
psychosis show greater gray matter decrements in the
insular cortex at baseline (Takahashi et al. 2009). Addition-
ally, Job et al. (2006) found that gray matter change in the
inferior temporal gyrus had a 60% positive predictive value
for the development of schizophrenia (likelihood ratio >10)
in individuals at genetic risk for psychosis (by virtue of
having an affected parent),as compared to 13% risk in the
cohort overall l. Finally, initial evidence suggests that a
longer prodromal phase prior to the onset of psychosis,
measured retrospectively through interviews and chart
review, is associated with smaller gray matter volumes in
the cingulate, frontal and left insular cortex (Lappin et al.
2007). These findings suggest that the incorporation of
longitudinal measures of gray matter change with other
clinical and cognitive measures may improve our predictive
power for detecting those at highest risk for schizophrenia.
To our knowledge, no studies have yet attempted to
combine neurobiological measures with clinical predictors
in order to improve prediction of outcome.
Abnormalities in white matter connectivity have also
been reported in CHR samples. Reductions in temporal
white matter, as measured by voxel-based morphometry,
have been observed in CHR samples (Witthaus et al. 2008).
Preliminary data also suggests that individuals who
experienced a longer prodromal period prior to developing
schizophrenia (measured retrospectively) had less white
matter volume bilaterally in the superior longitudinal and
uncinate fasciculi and the cingulum than those with a
shorter prodromal phase (Lappin et al. 2007). Additionally,
when comparing CHR males to healthy controls in a
diffusion tensor imaging (DTI) study, CHR males showed
reduced white matter integrity, as measured by fractional
anisotropy (FA), in right superior and left middle frontal
regions (Peters et al. 2009). When examining white matter
alterations using structural magnetic resonance imaging
(MRI) in CHR individuals over a 12–18 month follow-up
period, Walterfang et al. (2008a) found a baseline reduction
in volume in the region of the fronto-occipital fasciculus, a
white matter tract connecting the frontal cortex with the
temporal, parietal and occipital cortices of the same
hemisphere, in CHR individuals who subsequently devel-
oped psychosis. Reduced thickness of the genu of the
corpus callosum (Walterfang et al. 2008b) has also been
associated with subsequent conversion.
To date, the relationship between these brain abnormal-
ities and functional outcome in CHR individuals has only
been examined in one study. A preliminary investigation of
the relationship between white matter integrity, and func-
tional outcome over time in CHR youth revealed robust
effect sizes (ranging from 1.26 to 1.94), showing that lower
baseline measures of FA in the medial temporal lobe and
inferior longitudinal fasciculus, the major white matter tract
connecting temporal and occipital lobes, predicted deterio-
ration in social and role functioning in CHR participants at
15-month follow-up (Karlsgodt et al. 2009).
Social Cognition and Functional Outcome
in Schizophrenia and At-Risk Individuals
Although a large body of research supports a connection
between cognition and functional outcome in schizophre-
nia, standard cognitive measures appear to account for only
a small portion of the variance in functional outcome in
affected individuals (Holthausen et al. 2003; Penn et al.
1997). In most studies the variance accounted for by
composite measures of neurocognition ranged from 20%
to 40%, suggesting that the majority of the variance in
functional outcome is unaccounted for by traditional
neurocognitive measures (Couture et al. 2006). Researchers
have suggested that this relationship may be explained by a
third variable, social cognition (Green et al. 2000; Sergi et
al. 2007). Social cognition can be defined as the mental
processes by which humans perceive and think about
themselves, and how they interpret and respond to others’
behavior (Adolphs 2001). Social cognition impairments in
schizophrenia are correlated with a variety of basic
cognitive deficits, such as verbal memory (Brune 2005)
and executive functioning (Bryson et al. 1997), with ‘basic
neurocognition’ referring to primary cognitive, non-
emotive processes such as encoding, retrieval, and atten-
tion. However, structural equation modeling and factor
analyses have revealed that basic neurocognition and social
cognition are best explained as separate, but related,
constructs (Allen et al. 2007; Sergi et al. 2007). Addition-
ally, because it is believed that schizophrenia is a disorder
with widespread brain dysfunction between connecting
regions, it is important to examine a construct that taps
into these various areas, such as social cognition (Frith and
Frith 2007).
In comparison to basic neurocognition, laboratory-based
measures of social cognition have been shown to be better
predictors of community functioning (Pijnenborg et al.
2009), more closely associated with social functioning
(Roncone et al. 2002), and stronger predictors of social
behavioral problems in schizophrenia patients (Brune et al.
2007). Furthermore, modeling analyses have shown that
social cognition is a mediator between basic neurocognition
and functional outcome in schizophrenia (Brekke et al.
2005; Sergi et al. 2006; Vauth et al. 2004), providing the
strongest evidence that social cognition explains the
relationship between these two domains.
A large body of research documents the deficits in social
cognition associated with schizophrenia: ranging from
deficits in theory of mind (ToM) [for a review, see (Bora
284 Neuropsychol Rev (2009) 19:280–293et al. 2009)], which assesses one’s ability to comprehend
the intentions of others (Frith 1992), to deficits in social
perception and social knowledge, both of which refer to the
ability to use social cues (e.g., gestures) and apply social
rules to a complicated situation (Penn et al. 2002; Sergi et
al. 2009—see Table 1 for more information). When
examining social cognition and its relationship to functional
outcome in schizophrenia, strong, consistent relationships
between the two have been identified [for a review, see
(Couture et al. 2006)]. For example, Couture et al. (2006)
found that, for the majority (82%) of the studies examined,
there were moderate to large effect sizes (0.5–0.8) for the
relationship between social cognition measures and func-
tional outcome. ToM deficits in schizophrenia have been
correlated with poorer childhood social functioning, earlier
age of onset of illness (Schenkel et al. 2005) and poor
current social functioning in schizophrenia patients (Bora et
al. 2006; Brune 2005). Deficits in social knowledge and
social perception have been linked to poorer social
functioning (Addington et al. 2006). At the same time,
greater social knowledge is associated with better interper-
sonal skills in schizophrenia patients (Pinkham and Penn
2006). Finally, emotion processing deficits in schizophrenia
patients, assessed using facial emotion recognition tasks, such
as the Face Emotion Identification Task (Kerr and Neale
1993) are associated—in cross-sectional studies- with lower
concurrent community functioning (Kee et al. 2009),
decreased levels of role functioning (Eack et al. 2008),
decreased ability to live independently and function at work
(Kee et al. 2003), and decreased interpersonal skills
(Pinkham and Penn 2006). Despite demonstrated impairment
across multiple domains of social cognition in schizophrenia,
rarely are these constructs examined concurrently. Further
research exploring the independence of or overlap between
these constructs is necessary to develop more efficient
assessment and diagnostic tools for schizophrenia patients.
Although social cognition has been extensively examined
in schizophrenia, only a few studies have looked at directly
at aspects of social cognition in CHR samples. Like their
same-age peers, CHR individuals are likely to be going
through adolescence or young adulthood, critical periods
related to the development of one’s identity and understand-
ing oneself in relation to others (Blakemore and Choudhury
2006). During adolescence, young people become more
concerned with how they are seen by others, become more
independent in their decision-making processes, and expe-
rience important developmental shifts in relationships. This
increased importance of social interactions during adoles-
cence underscores the importance of looking at changes and
development of social cognition in CHR individuals and its
impact on clinical and functional outcome.
It is hypothesized that developmental precursors during
adolescence, such as how an individual attends to social
information, may be impaired in CHR individuals, leading
to difficulties in interpersonal relationships and social
interactions (Cornblatt et al. 1999). Investigations of social
cognition in CHR individuals have found deficits in ToM
tasks (Chung et al. 2008), as assessed by the False Belief
Task (Perner and Wimmer 1985; Wimmer and Perner 1983)
and the Strange Story Task (Happe 1994), both of which test
one’s ability to make inferences about a character’sm e n t a l
state. Using Kerr and Neale’s( 1993)m e a s u r e so ff a c i a l
emotion identification and emotion discrimination, Adding-
ton et al. (2008) observed emotion recognition deficits in
CHR individuals, suggesting that emotion processing deficits
exist prior to the onset of illness. Additionally, 25% of CHR
adolescents seeking treatment reported a decreased ability to
discriminate between different emotions (Hambrecht et al.
2002). However, findings are not consistent across studies,
as others who used the same measures have found emotion
processing to be intact in CHR individuals (Pinkham et al.
2007). Furthermore, a recent study comparing healthy
adolescent controls to those with adolescent-onset schizo-
phrenia spectrum disorders did not find significant differ-
ences in emotion processing (Holmen et al. 2009). However,
the authors argued that the emotion processing test used, the
Mayer-Salovey-Caruso Emotional Intelligence Test (Mayer
et al. 2003) may not be appropriate for adolescents, as
normative values for adolescents have not yet been
established on this test (Holmen et al. 2009). This study
highlights the need for more reliable and age-appropriate
measures of social cognition to accurately delineate social
cognition deficits in CHR individuals.
To date, no studies of CHR youth to date have explored
the relevance of social cognitive deficits to concurrent
clinical or psychosocial functioning or subsequent outcome.
To better understand the role of social cognition in at-risk
samples and thereby improve early intervention strategies in
this population, it is necessary to parse out particular social
cognition deficits that may exist in CHR individuals. As
CHR individuals are experiencing important developmental
shifts in interpersonal relationships that are common during
this developmental period (Blakemore and Choudhury
2006), the investigation of social cognition in CHR
individuals may represent a unique entry point for the
exploration of factors that contribute to poor psychosocial
functioning observed during the prodromal period (Cannon
et al. 2008; Cornblatt et al. 2007) as well as the identification
of specific social cognitive deficits that increase risk for
subsequent conversion to schizophrenia.
Conclusions and Future Directions
Impairment in a variety of cognitive processes, including
social cognition, is consistently associated with poor
Neuropsychol Rev (2009) 19:280–293 285psychosocial outcome in schizophrenia (Green 1996; Green
et al. 2000). Such cognitive impairments are apparent prior
to illness onset, during early childhood, and associated with
genetic liability for the disorder, suggesting that these
deficits represent potential markers of risk for both clinical
and psychosocial deterioration. In an effort to improve
outcomes for those at highest risk for schizophrenia,
research has turned its attention to those individuals who
are beginning to show early warning signs of the illness,
with the hope of providing early intervention. While many
studies have investigated potential predictors of poor
clinical outcome in CHR populations, including the
development of schizophrenia, few have sought to elucidate
predictors of poor functional outcome. While a proportion
of these putative CHR or ‘prodromal’ individuals do not go
on to develop psychosis (Cannon et al. 2008; Yung et al.
2003), nevertheless they typically experience significant
psychological difficulties (Meyer et al. 2005) and marked
Table 1 Descriptions of the five domains of social cognition, including common measures of each domain and effect sizes (ES) for relevant
findings in schizophrenia (SZ), clinical-high-risk (CHR), and control (CTL) samples
Domain Common Measure Description Group Difference Findings Relationship To Functioning
Theory of Mind (ToM):
ability to comprehend
the intentions of others
False Belief Task
(Perner and
Wimmer 1985;
Wimmer and
Perner 1983)
Participants are given 1) a first
order task where they are
asked about their ability to
understand the belief of
another person and 2) a
second order task where they
are asked about their ability
tounderstandsomeoneelse’s
belief about what a third
person is thinking
SZ < CTL in second-order,
but not first-order tasks;
ES=1.61 (Pickup and Frith
2001)
SZ: no studies to date
showing the relationship
between this task and
outcome
CHR < CTL on second
order tasks (ES=.55);
CHR=CTL on first-order
tasks (Chung et al. 2008)
CHR: no studies to date
Social Knowledge:
ability to comprehend
and apply social rules to
various situations
Schema Component
Sequencing Task
[SCST; (Corrigan
and Toomey
1995)]
Participants are given
different cards depicting
the various components of
a social situation and are
instructed to arrange the
cards in the correct order
SZ < CTL; ES=.69
(Pinkham and Penn 2006)
SZ: social knowledge
significantly correlated
with inter-personal skill;
ES=.88 (Pinkham and
Penn 2006)
CHR: No studies to date
CHR: no studies to date
Social Perception:
ability to use social cues
(e.g., gestures) to
understand complicated
or ambiguous situations
Profile of
Nonverbal
Sensitivity [PONS;
(Rosenthal et al.
1979)]
Participants are presented
with 2 second vignettes of a
Caucasian female’sb o d i l y
gestures, voice intonations,
and/or facial expressions;
participants must then
choose an appropriate
situation when this social
cue would be seen
SZ < CTL; ES=.62
(Toomey et al. 1997)
SZ: social perception
significantly correlated with
social problem solving; ES
ranged from .50–.52
(Toomey et al. 1997)
CHR: No studies to date
CHR: no studies to date
Attributional Style:
manner of determining
the cause of a personally
significant event (i.e., to
the self, others,
situational factors)
Internal, Personal,
and Situational
Attributions
Questionnaire
[IPSAQ;
(Kinderman and
Bentall 1996)]
Participants fill out a
questionnaire that
examines their causal
attributions to hypothetical
social situations
SZ: vs. controls and patients
without persecutory
delusions, SZ patients with
persecutory delusions were
more likely to blame others
rather than themselves for
negative outcomes to
situations; ES=.36 (Martin
and Penn 2002)
SZ: patients who were more
likely to blame others
rather than themselves for
negative outcomes to
situations had greater
psychopathology on the
PANSS; ES=.90 (Mizrahi
et al. 2008)
CHR: No studies to date
CHR: no studies to date
Emotion Processing:
ability to identify or
discriminate between
different emotions
Facial Emotion
Identification Test
[FEIT; (Kerr and
Neale 1993)]
Participants are presented
with 19 faces showing one
of six emotions; after
seeing each face,
participants must then
choose the emotion shown
from six different options
SZ < CTL;E S = 1 . 4( K e r r
and Neale 1993); SZ <
CHR < CTL;E Sf o rS Z
(multi-episode) < CHR=.23;
ES for CHR < CTL=.77,
(Addington et al. 2008)
SZ: FEIT correlated with
overall social skills;
ES=.98 (Ihnen et al. 1998)
CHR: no studies to date
286 Neuropsychol Rev (2009) 19:280–293impairment in psychosocial functioning (Cannon et al.
2008; Cornblatt et al. 2007). This review seeks to
encourage the investigation of predictors of psychosocial
outcome in such at risk samples in order to refine early
intervention strategies.
To reach this goal, the field needs to address three
important issues. First, the development of age-appropriate
measures of psychosocial functioning is required to
adequately explore the effects of cognition on outcome in
younger samples. Multi-site collaborations have yielded
new measures of global social and role functioning for use
in younger populations (Cornblatt et al. 2007) which are
sensitive to the functional consequences of cognitive
impairment in CHR youth (Niendam et al. 2006, 2007).
However, these global measures do not permit fine-grained
analysis of specific domains of psychosocial functioning,
such as everyday interpersonal skills.
Second, although social cognition is increasingly recog-
nized as an important contributor to outcome in patients
with schizophrenia, existing measures of social cognition
may not be sensitive to the impairments that are present in
younger populations (Holmen et al. 2009). Additionally, to
explore whether the same domains of social cognition parse
out as unique constructs in CHR individuals, it is important
to assess multiple aspects of social cognition in this
population. To ensure that investigators assess clinically
relevant aspects of social cognitive function over time,
research should explore the magnitude and developmental
time course of impairment across these domains of social
cognition in CHR individuals. Results of these investiga-
tions will allow development of interventions that target the
most critical areas of deficit. Enhancing specificity of early
intervention targets in these individuals may result in a less
severe course of illness.
Third, the exploration of relationships between neuro-
cognition, social cognition, and psychosocial functioning
must consider the dynamic changes that occur during
adolescence into young adulthood. Many previous studies
sought to identify factors at baseline that would predict
subsequent clinical or psychosocial deterioration. Given the
myriad of changes that occur during development in CHR
individuals, future investigations should seek to examine how
changes in cognition are associated with changes in function-
ing over time, in order to determine if risk for deterioration is
more closely associated with dynamic changes over time,
rather than baseline cognitive functioning.
By focusing our investigations on factors that contribute
to both clinical and functional deterioration in at-risk
samples, we will be able to enhance our methods of early
identification and develop targeted, cost-effective treat-
ments that address the deficits that contribute to future
disability. The field has shifted to the identification of
specific cognitive targets for remediation in an effort to
improve cognition and long-term outcome in schizophrenia
(Gold 2004; Green and Nuechterlein 2004; McKibbin et al.
2004) and preliminary results have shown potential. For
example, a meta-analysis examining the effects of cognitive
remediation on cognition and outcome found that both
cognition (effect size: 0.41) and psychosocial functioning
(effect size: 0.38) significantly improved with cognitive
remediation treatment (McGurk et al. 2007). Moreover,
cognitive remediation programs that were paired with
psychiatric rehabilitation showed greater improvement in
functional outcome (effect size: 0.47) than programs that
did not have this adjunct treatment (effect size: 0.05).
Recent findings suggest that impairments in speeded
information-processing and learning and memory functions
are associated with poorer psychosocial functioning in
CHR youth (Niendam et al. 2006; Niendam et al. 2007).
While neuroimaging evidence suggests that these cognitive
deficits are likely associated with brain-based developmen-
tal changes, it is unclear whether interventions targeting the
specific brain mechanism, via medication or cognitive
remediation training, or psychosocial interventions target-
ing specific domains of functioning, such as individual,
group or family therapy, could also serve to improve
clinical or functional outcome in at risk youth.
Additionally, specific treatment programs designed to
address social cognition in schizophrenia (Penn et al. 2007)
have shown positive results and may hold promise for at-
risk populations. For example, schizophrenia inpatients
who participated in the Social Cognition and Interaction
Training program (SCIT) showed improvement on multiple
measures of social cognition, showed less aggressive
behavior on hospital wards, and had more social relation-
ships at post-test (Combs et al. 2007). Others, using a
program known as the Tackling Affect Recognition [TAR,
(Wolwer et al. 2005)], found that schizophrenia patients’
emotional recognition abilities improved with use of this
program; however, these investigators did not see this
improvement when the schizophrenia patients were only
given a cognitive remediation program, suggesting that
these programs may target deficits that basic cognitive
remediation programs do not (Frommann et al. 2003).
Outpatients with schizophrenia have also shown improve-
ment in facial affect recognition after receiving a program
combining components of the SCIT and of the TAR (Horan
et al. 2009). However, these types of remediation programs
have not yet been applied in at-risk populations.
While the few existing placebo controlled pharmacologic
treatment studies in treatment-seeking CHR individuals
have generally found reduced rates of conversion to
psychosis in the active treatment group (e.g., McGlashan
et al. 2006; McGorry et al. 2002), very few studies have
examined functional outcome as an endpoint. In a random-
ized, double-blind study comparing olanzapine to placebo,
Neuropsychol Rev (2009) 19:280–293 287McGlashan et al. (2006) did not find significant differences in
global assessment of functioning (GAF) score changes over
the course of a year. Additionally, a study comparing needs-
based interventions with a combined low dose risperidone
treatment and cognitive behavioral therapy did not find
significant differences between the two groups’ GAF scores
at the 12 month follow-up (McGorry et al. 2002). While no
significant improvement in global functioning was observed
with medication in these CHR studies, the use of more
specific and age-appropriate measures of social and role
functioning may have served to elucidate small changes in
functioning that were associated with treatment.
In summary, investigation of clinical and neurobiological
predictors of functional outcome in youth at clinical high risk
for psychosis is in its very early stages. One of the current
challenges in the field is to apply multivariate algorithms to
better determine whether positive predictive power is
improved by including measures of neurocognition, social
cognition and/or neuroanatomy in the same predictive
algorithm as clinical measures. To date, clinical and
neurobiological markers have not been simultaneously
investigated as predictors in the same study. These types of
analyses are currently underway in large, multi-site studies of
youth at clinical high risk for psychosis. Findings will set the
stage for targeted interventions that can be applied to those at
greatest risk for illness and long-term functional impairment.
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